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(54) FOUR-REEL MAGNETIC TAPE CARTRIDGE 



(71) We, Minnesota Mining and 
Manufacturing Company, a Corporation 
organised and existing under the laws of 
die State of Delaware, United States of 
5 America, of 3M Center, St. Paul, Minnesota 
55101, United States of America, do hereby 
declare the invention, for which we pray 
that a patent may be granted to us, and 
the method by which it is to be performed, 

10 to be particularly described in and by the 
following statement:— 

The present invention relates to a mag- 
netic tape cartridge having four reels for 
supplying magnetic tape to a recording and/ 

15 or reproducing machine. 

The prior art is replete with magnetic tape 
cartridge for supplying magnetic tape to a 
recording and/or reproducing apparatus 

„ without the necessity of the operator hand- 

20 ling the tape. To increase the recording 
time available with a single cartridge, 
multiple recording tracks across the width 
of the tape have been utilized, and, the 
length of the magnetic tape has been ex- 

25 tended in some instances to further extend 
die recording time. A cartridge utilizing 
both of these techniques is disclosed in U S 
Patent No. 3,570,780 wherein the length of 
magnetic tape extends along a tape path 

30 between a pair of coaxial reels which tape 
path extends across an opening for a mag- 
netic transducer in two paraBel passes. 
However, that type of tape cartridge suffers 
from two drawbacks; first, the tape path 

35 between coaxial reels must be tortuous 
thereby leading to excessive wear on the 
edges of the tape unless costly precautions 
are taken; and second, at any one time 
there is essentially only immediate access 

40 to one point on a very long length of tape. 
The magnetic tape cartridge of the present 
invention is constructed for use in a 
tape recording and/or reproducing machine 
haying a single reel-dnving spindle for 

45 driving a pair of reels through independent 
slip clutches. It includes a cartridge shell 
defining an enclosure within which a first 
pair of reels is supported coaxially for inde- 
pendent rotation about their common axis 

50 and for driving from the reel driving spindle 
and a second pair of reels is supported 


coaxially for rotation together about their 
common axis; the axis of the second pair 
of reek being spaced from and parallel to 
the axis of the first pair of reels, and each 55 
reel having its flanges extending in planes 

£K « M t0 £ e reel axes and coplanar 
with the flanges of one reel in the other reel 
pair. A first length of magnetic tape ex- 
tends along a first tape path between two 60 
ahgned reels and is convolutely wound on 
me reels m the same direction about their 
axes and a second length of magnetic tape 
extends along a second tape path between 
the other two aligned reels and is convolutely 65 
wound on the reels in opposite directions 
about their axes; the lengths of tape also 
being wound on the first pair of reels in the 
same direction about the common axis. An 
extended tape cartridge is thus provided 70 
utilizing two lengths of magnetic tape which 
extend along straight paths between their 
respective reels and which effectively per- 
mits immediate access to two different por- 
tions of the total length of recording media. 75 

In the drawing Figure 1 is a vertical 
^? Ml ^ of a ma S netic tape cartridge 
22 f* 84 ™ accordance with the present 
EES *25 F % uw i 2 is , a cross - s ectional view 
taken generally along line 2-2 of Figure 1; 80 
and_Figure 3 is across-sectional-view taken 
generally along line 3—3 of Figure 1 

The cartridge includes a shell 10 defininc 
an enclosure, which shell is a molded poly- 
meric material formed in upper and lower 85 
halves secured together by suitable threaded 
fasteners. Two pairs of reels 12, 13 and 15 
16 are supported for rotation within the 
enclosure of the cartridge shell 10. The 
reels in each reel pair 12, 13 and 15, 16 90 
are coaxial and the axes of the two reel 
pairs are spaced and parallel with each reel 
Having its flanges extending in planes per- 
pendicular to the reel axes and coplanar 
with the flanges of one reel in the other 95 
reel pair; the upper reel 12 in the first 
reel pair U 13 being aligned with the upper 
reel 15 in the second reel pair 15, 16 and die 
lower reel 13 in the first reel pair 12. 13 
being aligned with the lower reel 16 u? the 100 
second reel pair 15, 16. 

The reels 12 and 13 are supported for 
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independent rotation by a rotatable drive aligned reels 12 and 15 and is convolutely 
and support shaft 18. The shaft 18 is wound on the reels in the same direction 
formed by a first sleeve 20 having a lower about their axes. The first tape path ex- 
clutch disc 21 formed integrally therewith, tends from reel 12 around a corner guide 

5 One end of the sleeve 20 is fitted in an roller 45, along the front edge of the cart- 70 
access opening 23 formed in the bottom ridge shell 10, around a second corner 
wall of the cartridge shell 10. This end of guide roller 46 and onto the reel 15. 
the sleeve 20 is provided with axially ex- A second length of magnetic tape 48 ex- 
tending diametrically positioned tabs 24 tends along a tape guide path: between the 

10 affording means for a positive drive coup- lower aligned reels 13 and 16 and- is con- 75 
ling with a cross pin 26 through a reel- volutely wound on the reels in opposite 
driving spindle 25. on a. recording, and/or directions, about their axes. The second 
reproducing apparatus. The opposite end tape v 48 is Wound on reel 13 in the same 
of the sleeve 20t is supported within a cup- direction qs the first tape 43 is wound on 

15 like projection Tl extending, downward from the coaxial reel 12 and, thus, it is wound on 80 
the upper wait of the cartridge, shell 10. reel 16 in the opposite direction to that in 
An upper clutch disc 2ft is formed inte- which the first tape 43 is wound on. the co- 
grallywith a^second sleeve 29, which fits axial reel 15. The second tape guide path 
oyer sleeve 20, is concentric .therewith, and extends from reel 13 ajound a third guide 

20 is- keyed or* suitably connected.to the lower roller 50 that is coaxial with the first guide 85 
clutch disc -21/and sleeve 20 such as by a roller 45, along. the frbrit edge of the cart- 
. projection fitting in an opening of the lower ridge shell 16, around a fourth guide roller 
disc 24 to be rotated therewith. . The second 51. that :is coartiat with* 'the second guide 
sleeve 29 fits- within ther ceriter bores of the roller 46 and onto the reel 16; The coaxial 

25 reels 12 and 13 and the .upper clutch disc 28 realtidnship of the guide -Tollers 45 and 50 90 
is positioned between the'rwo roels. Thus, and giiide rollers ,46and 51 causes the tape 
the reels 12 and W are resting on clutch discs paths aiong the front edge of the cartridge 
28 and 21, respectively, and are rotatable shell 10 to be normally coplanar, - 
relative- to. sleeve 29. and .to each other. The cartridge shell 10 is* formed with an 

30 'Adhesively secured on the;'t>uter surface of opening 53 in. its base * wall" for access by a 95 
the lower flange of each of.the reels 12 and capstan shaft 54 : tp the inside surface of 
13 and in opposed cmtactipg relation to the both lengths of " magnetic- taoe 43 and 48 
clutch discs- 21 and 28 are friction pads or and the front wall of the cartridge shell 10 is 
discs 33 which are formed of a suitable ma- formed with an opening 56 for access by a 

35 te'rial to cooperate; with the material form- pair of : pressure rollers 58 and 59 to the 100 
ing: the clutch disctf such that the torque upper length of, tape '43 and the lower length 
transmitted to -a reel 12 of 13 is,~or is sub- of tape 48, respectively: The front wall of 
stantially, directly proportional to the weight the cartridge- shell 10 is also formed with 
of the tape* on the reel plus the weight of an opening. 61 for access by a pair of mag- 

40 the reel. Additionally, the slip clutches must netic transducers 63 and .64, to the upper and 105 
afford a proper amount; of tendon in. the lower magnetic tapes 43 and 48, respec- 
tape to provide jproper contact with a mag- lively. 

netic transducer. Suitable inaterials for the In use. the cartridge is inserted into the 

friction-pads 33-and-fee-datch-dises 21 and recording and /or -reproducing -machine 

45 28 are suede or felt- and a polymeric vertically downward to cause the insertion 110 
material, e.g. acetal resin, respectively, of the reel driving spindle 25 into trie sleeve 
Rotation of the sleeve 20 "rotates the. clutch 20 through "the access opening. 23 and the 
disc 21 and 28 imparting- driving torque to capstan shaft 54 into "die opening -53 in the 
the reels 12 and 13 through the slip clutch ba.se wall of the cartridge shell 10. The 
50 discs 28 and 21, respectively, and the fric- recording' apparatus is then activated to 115 
tiqp pads 33. ..*■.- rotate the. reel driving - spindle 25 from the 

The reels- 15 and lG are a press fit on a drive motor continuously in a clockwise 
shaft 36 for rotation - together therewith, direction as viewed in Figure 2 and to con- 
The ends of the shaft 36 are formed with tihuously rotate the capstan shaft 54 also in 
55 reduced diameter portions .which are bear- a clockwise direction as viewed in Figure 2. 120 
inged in cup-like projections 38 and 39 on A pressure .roller 58 and the associated 
the upper and lower walls/ respectively, of magnetic transducer 63 are then moved into 
the cartridge shell 10. A cololar 41 fitted the cartridge to engage the magnetic tape 
on the shaft 36 between the reels 15 and 16 43 against the capstan shaft 54 and to engage 
60 defines the proper spacing between the reels the transducer 63 with the' tape for record- 125 
for alignment of the reels m* the second reel ing and/or reproducing. The capstan shaft 
. pair 15, 16 With those of .the first reel pair 54 and pressure roller 58 provide the force 
12 » 13 - for moving the tape 43 along its tape path 

A first length of magnetic tape 43 . ex- from the right feel 15 to the left reel 12 
65 tends along a tape path between the upper while the reel driving spindle 25 through the 130 
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pads 33 drives the first reel pair 12 13 
to place tension in both lengths of tape 
The tension results from the fact that die 
a reel driving spindle 25 continuously seeks to 
wind tape on both reels in the first reel pair 
u, 13 which cannot be accomplished be- 
cause the reels of the second reel pair 15 

10 li^i ^ 0tate if at aU fa fte same &ection 
iu about then- common axis and if tape were to 

be unwound from them simultaneously it 
would be necessary for them to be rotated 
in opposite direcdons because of the direc- 
tion of tape winding about their common 
13 axis. Thus, driving of the upper or first 
• length of tape 43 from the reel 15 onto 
Uie reel 12 permits recording and/or repro- 
ducing of magnetic signals on that length 

?n c°L^ e 'i *LH same time, the lower or 
20 second length of tape 48 is caused to be 
wound fromthe reef 13 onto the reel 16 by 
the rotation of the reel 16 with the coaxial 
■ il. the tension caused by the 

25 c^l^f 8 ^^? 5 - 1111011 ^ *e friction 
25, clutch 21 and the friction pad 33 

Likewise, engagement of the lower pres- 
sure roller 59 and the associated magnetic 
ransducer 64 with the lower or second 
™ , 8 V ™ a Saete tape 48 transfers the tape 
30 from the right reel 16 into the left reel 13 
for recording and/or reproducing on the 

J 5 ? 5 * ^. te e e . 48 wMe the first 
tt ft of ta P* 43 18 b ?ng transferred from 
the left reel 12 onto the right reel 15. 

WHAT WE CLAIM IS:- 

1. A magnetic tape cartridge for use in 
a tape recording and/or reproducing ma- 
chine having a single reel-driving spindle for 

&,\ pairt ? f J reels through Independent 
slip chitches, said cartridge including a cart- 
ridge shell defining an enclosure, a first pair 
of reels supported coaxially within said 
enclosure for rotation about thek coinmon 
45 axis, a. second pair of reels supported co- 
axially within said enclosure for rotation 
about their common axis, the axis of said 
second pair of reels being spaced from and 
parallel to the axis of said first pair of reels 


and each reel having its flanges extending 50 
in planes perpendicular to said axes and 
coplanar with the flanges of one reel in the 
other reel pair, a first length of magnetic 
tape extending along a first tape path be- 
tween two aligned reels, and a second length 55 
of magnetic tape extending along a second 
tape path between the other two aligned reels 
wherein said first pair of reels are supported 
for independent rotation and for driving from 
a said reel driving spindle, said second pair 60 
of reels are rotatable together, said first 
length of magnetic tape is convoluted wound 
on said two aligned reels in the same direc- 
tion about their axes, and said second 
length of magnetic tape is convoluted 65 
wound on said other two aligned reels in 
opposite directions about their axes being 
wound on the respective reel of said first 
reel pair in the same direction as said firet 
length of tape is wound on the other reel 70 
of said first reel pair. . . 

2 A tape cartridge according to claim 
1 wherein said tape paths of said first length 
of magnetic tape and said second length of 
magnetic tape are coplanar along one edge 75 
of said enclosure. 

3. A. tope cartridge according to claim 
1 or 2 wherein said first pair of reels is 
supported on a rotatable shaft fromed 

at one end, which is supported by 80 
said cartridge shell to afford a drive 
coupling with a said reel-driving spindle, 

S«=^ffi ta ^V haft a Pair of P clutch 

discs affixed thereto in spaced parallel rela- 

Sh o a fl» Clut< ? di F ? u PP°rt&ig one reel 85 
with a flange of each of said reels friction- 
ally engaging the associated clutch discs 

4. A magnetic tape cartridge substan- 
tially as herein described with reference to 

the accompanying drawings; 90 

r t ^v^^he Applicants : 
LLOYD WISE, BOULY & HAIG, 
Chartered Patent Agents, 
Norman House,' 
105—109 Strand, 
London, WC2R 0AE. 


from which copies may be obtained. ' 


BEST AVAILABLE COPY 


! 


1426889 COMPLETE SPECIFICATION 

1 cucct drawing Is a reproduction of 

1 ante I the Original on a reduced scale 
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